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. (BX60, Olympus, Japan) 4
(UPLFLN $4X$ , N.A. $0.13$ , W.D. 17 mm, Olympus, Japan)
. STAC
. MILLIPORE Milli-Q system .












1 (a) . 2
. (b) (c) (b) .
[24, 25].
STAC 2 . STAC
C . $C_{s}$ 0.1 $mM$ 100 $mM$
. , STAC 0.$3mM$ . ,
$C_{p}$ , $C_{p}$ 1 $mM$
20 $mM$ .
CCD 30 . .
2 . 12 cm
100 ml , $1-m1$ .
. ,
, $($ $2(a))$ .
, $($ $2(b))$ .
10 , 1 .







2 : $C$. $=1mM,$ $C_{p}=10mM$ . 12 cm
100 ml , $1000-\mu.1$ . (a)
, (b) . $(a)10$ , $(b)3$ .
$(b, 0- 6s)$ , $(b, 7.5s)$ .
3 . $C_{8}=10mM,$ $C_{p}=5mM$ .
.
,
. $C_{s}=50mM,$ $100\mu 1$





$C1_{\vee}\epsilon$ .– $\backslash \prime a^{\backslash }$




3 : $C_{s}=10mM,$ $C_{p}=5mM$ .
2000 $\mu 1$ $500-\mu 1$ .






























. $\rho$ , $O$ .
. ,
$\rho’$ , $h’$ . , ’
. 2
A,B . $O$ ’ , $O$ ’ OO’ AB
$C$ $u$ . $\theta$
, $u$ . $u$
$-\rho\cos\theta$ . $O$ ’ $2\phi$ ,
$s$ . .
$\rho^{l}=\sqrt{u^{2}+\rho^{2}\sin^{2}\theta}$ (1)
$\phi=$ arccos $(- \frac{u}{\rho})=$ arccos $(- \frac{u}{\sqrt{u^{2}+\rho^{2}\sin^{2}\theta}}I$ (2)
$s=\phi\rho^{;2}+\rho\rho’\sin(\phi-\theta)-\theta\rho^{2}$ (3)
, $u$ $-\rho\cos\theta\leq u\leq\hat{\rho}$, $\hat{\rho}/\rho\ll 1$
. $\rho$ .
, “stacked rubber






5 : ( )
$\rho$ , $O$ . ( )
$h$ . , $\sigma$
. $-\theta$ $\theta$ , $\rho’$ ,
$h’$ . ( ) . A,B ( ) (
$)$ . $O$ ’ $u$
. $u$ AB OO’ $C$ ,
. $O$ ’ $2\phi$ . ( )
, $\sigma^{l}$ .
,




$\sigma_{rr}$ , $\sigma_{rr}^{l}$ ,
$\sigma\perp\perp$ , $\sigma_{rr}’$ . ,
$\sigma\perp\perp=B\frac{r-\rho}{\rho}$ (4)
$\sigma_{\perp\perp}’=B\frac{r\phi-\rho\theta}{\rho\theta}$ (5)






$\tau’=\int_{\rho}^{\rho’+h’}\sigma_{\perp\perp}’dr=B[\frac{\phi}{2\rho\theta}(2\rho’h’+h^{\prime 2})-h’]$ , (9)
$\sigma_{rr}’=-\frac{\tau’}{\rho’}$ . (10)
. $\gamma$ ,
, p( ), p’( )




$\frac{\partial s}{\partial t}=\alpha(p-p’)$ (13)
. $\alpha$ .
[15],
$\frac{\partial h}{\partial t}=k_{1}-k_{2}\exp(\beta\sigma_{\perp\perp}|_{r=\rho+h})$ (14)
,
$\frac{\partial h’}{\partial t}=k_{1}-k_{2}\exp(\beta\sigma_{\perp\perp}’|_{r=\rho’+h’})$ , (15)
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. (14) $h_{0}$ ,
$h_{0}= \frac{\rho}{\beta B}\ln(\frac{k_{1}}{k_{2}})$ . (18)
.
, $p_{0}$ $0$ , .
, $h_{0}$ .
.
$P=p/B$ , $P=p’/B$ , $\Gamma=\gamma/B\rho$ ,
$K=k_{2}/k_{1}$ , $\xi=k_{1}\rho/\alpha B$ , $T=(k_{1}/\rho)t$ ,
$\Xi=B\beta$ , $S=s/\rho^{2}$ , $R=r/\rho$ ,
$U=u/\rho$ , $R’=r’/\rho,$ $H’=h’/\rho$ ,
$H_{0}=h_{0}/ \rho=\ln(\frac{k_{1}}{k_{2}})/(\beta B)$ .
,
$R^{l}=\rho’/\rho=\sqrt{U^{2}+\sin^{2}\theta}$ , (19)
$\phi=$ arccos $(- \frac{U}{\sqrt{U^{2}+\sin^{2}\theta}}I$ , (20)
$S=\phi R^{;2}+R’\sin(\phi-\theta)-\theta$ , (21)
$\Sigma=\sigma\perp\perp|_{r=\rho+h_{0}}/B=H_{0}$ , (22)
$\tau/B\rho=\frac{H_{0}^{2}}{2}$ , (23)
$P= \Gamma+\frac{1}{2}H_{0}^{2}$ , (24)
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$\Sigma’=\sigma_{\perp\perp}’|_{r=\rho’+h’}/B=\frac{\phi(R’+H’)-\theta}{\theta}$ , (25)
$\tau^{l}/B\rho=\frac{\phi}{2\theta}(2H^{l}R’+H^{\prime 2})-H’$ , (26)
$\sigma_{rr}’|_{R=R^{J}}/B=-\frac{\tau’/B\rho}{R}$ , (27)
$P’= \frac{\Gamma}{R’}-\sigma_{rr}’|_{R=R’}/B$ . (28)
.
.
$\frac{\partial U}{\partial T}=\frac{}{\xi\frac{dS1}{dU}}(P-P^{l})$ , (29)
$\frac{\partial H’}{\partial T}=1-\exp[\Xi(\Sigma’-H_{0})]$ , (30)
$\frac{dS}{dU}=2U\phi+\sin\theta+\frac{U}{R’}\sin(\phi-\theta)+\frac{\sin\theta}{R’}\cos(\phi-\theta)$ (31)
$-\cos\theta\leq U<\hat{R},\hat{R}=\hat{\rho}/\rho\ll 1$ .
, $H’=H_{0}$ ,
$U=-\cos\theta$ . $U$ $H’$ $\delta U$
$\delta H’$ (30, 31)




$A_{21}=$ $( \Theta+H_{0}\frac{\sin\theta}{\theta})$ (35)








. $\theta\in[0, \pi/2]$ , $\theta\in[0, \pi/2]$ $\lambda_{0}$ , $\cos\theta,$ $\Theta,$ $\sin\theta/\theta+\cos\theta>0$






. $\theta$ (41) ,
$\theta^{2}>\frac{6\Gamma}{H_{0}^{2}}$ (42)










6 : $\rho$ $h_{0}$
. $\theta$ $\theta$ $h_{0}$
. $\theta<\theta^{*}$ , ,
. $\theta>\theta^{*}$ , .
,
, .
. $k$ . , (18) (43) ,
$\theta^{*}$









$\theta^{*}\sim[\ln(\frac{k}{k_{2}})+m\ln C_{s}+n1_{I1}C_{p}]^{-1}$ . (47)










$\gamma_{ow}$ , $h$ 100
A [27].
$\gamma(h)=\gamma_{0}+(\gamma_{ow}-\gamma_{0})[\frac{1}{2}+\frac{1}{\pi}\arctan(\frac{h_{\epsilon}-h}{\delta})]$ , (48)
$h_{\epsilon}\ll 1$ $p^{l}$ .
4 11




. 7 . $($ $7(a))$
2 $($ $7(b))$ ,
. , $\theta$ ,
$\rho(\theta)$ $($ $7(c))$ .
0.1 2 $\rho(\theta, t)$ .
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7 :(a) . (b) (a) 2 ,
. CM . (c) (b)
$p(\theta)$ .
, . 500 $\mu 1$
, $C_{s}=10mM$ $C_{p}$ 1 $mM$ 10 $mM$ .
8 . $t=0$ .
, $C_{p}$ .










8 : $C_{p}$ (a) 1 $InM$ ,
(b) 5 $mM(c)10mM$ . 2000 $\mu 1$ $(C_{6}=10_{1}nM)$
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